Cyclic AMP phosphodiesterase: a regulator of forward motility initiation during epididymal sperm maturation.
The concentrations of cAMP, cAMP phosphodiesterase (PDE) activity, and the effect of theophylline in vitro on the forward motility (FM) of maturing goat epididymal sperm have been analyzed. cAMP levels increase slowly during transit of the cells from the caput to the proximal cauda, although they acquired a minimal degree of forward progression. The last phase of sperm transit (proximal to distal cauda) was associated with a concomitant sharp rise in the level of both cAMP as well as flagellar motility. PDE activity progressively decreased (approximately threefold) during epididymal maturation, being minimal in mature cauda sperm. Theophylline (30 mM), a specific inhibitor of PDE, markedly activated (10-fold or greater) motility of the sperm derived from proximal-corpus, mid-corpus, distal-corpus, and proximal-cauda epididymides. FM of the native mature caudal sperm was similar to that of the theophylline-treated proximal-cauda sperm. The terminal stage of sperm maturity (proximal to distal cauda) was associated with a markedly reduced level of theophylline-dependent motility activation (approximately 50%). The data are consistent with the view that PDE plays an important role in the initiation of motility during epididymal sperm maturation.